Insight into the structural stability of wild type and mutants of the tobacco etch virus protease with molecular dynamics simulations.
The efficiency and high specificity of tobacco etch virus protease (TEVp) has made it widely used for cleavage of recombinant fusion proteins. However, TEVp suffers from a few intrinsic defects such as self-cleavage, poorly expressed in E. coli and less soluble. So some mutants were designed to improve it, such as S219V, T17S/N68D/I77V and L56V/S135G etc. MD simulations for the WT TEVp and its mutants were performed to explore the underlying dynamic effects of mutations on TEVp. Although the globular domains are fairly conserved, the three mutations have diverse effects on the dynamics properties of TEVp, including the elongation of β-sheet, conversion of loop to helix and the flexibility of active core. Our present study indicates that the three mutants for TEVp can change their secondary structure and tend to form more helixes and sheets to improve stability. The study also helps us to understand the effects of some mutations on TEVp, provides us insights into the change of them at the atomic level and gives a potential rational method to design an improved protein.